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Hvo experiments were conducted with developmental education students to 
investigate the impact of a contextualized intervention focusing on written 
summarization and other reading and writing skills. In experiment 1 (n = 322), 
greater gain was found for intervention than comparison participants on 
three summarization measures: proportion of main ideas from the source 
text, accuracy, and word count (ES = 0.26-0.42). In experiment 2 (n = 246), 
results were replicated for several summarization measures (ES = 0.36-0.70), 
hut it was also found that intervention participants copied more from the 
source text at posttest than did the comparison group. Further, intervention 
participants using science text outperformed students receiving generic text 
on two summarization measures (ES = 0.32-0.33), providing moderate sup¬ 
port for contextualization. 

T 

* V| ° overarching purpose of develop¬ 
mental education is to enable academically underprepared students to 
benefit from the postsecondary curriculum. An important part of devel¬ 
opmental reading and writing education is instruction in the literacy skills 
needed in college-level disciplinary courses (Brockman, Thylor, Kreth, 
Sr Crawford, 2011). Different content areas involve unique vocabulary, 
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organization of text, and styles of expression, creating special, discipline- 
specific reading and writing demands (Beaufort, 2004; Haas, 1994; Sha¬ 
nahan, Shanahan, & Misischia, 2011). One way to prepare developmental 
students for college-level discipline-area reading and writing demands is 
to contextualize developmental instruction in the specific types of text 
they will encounter in content courses. Discussion with developmental 
instructors (Perm & Charron, 2006) as well as examination of developmen¬ 
tal textbooks (e.g., McWhorter, 2010) suggest that, although content-area 
text is often used in developmental education, especially in basic read¬ 
ing courses, themes and tasks are varied. This approach gives students a 
sampling of what is to come, but not experience of the sustained reading 
and writing in one subject area they will need once in a college-credit 
disciplinary course. Developmental education instructors can provide 
such practice by contextualizing skills in a selected discipline. 

Contextualization has been defined as “a diverse family of instructional 
strategies designed to more seamlessly link the learning of foundational 
skills and academic or occupational content by focusing teaching and 
learning squarely on concrete applications in a specific context that is 
of interest to the student" (Mazzeo, Rab, & Alssid, 2003, pp. 3-4). This 
approach is also known as embedded instruction, anchored instruction, 
integrative curriculum, theme-based instruction, and infused instruc¬ 
tion. College educators consider contextualization of basic skills use¬ 
ful (Baker, Hope, & Karandjeff, 2009; Boroch et al., 2007), and several 
empirical studies in higher education suggest positive effects (Caverly, 
Nicholson, & Radcliffe, 2004; Martino, Norris, S' Hoffman, 2001; Perin, 
2011; Snyder, 2002). Further, the contextualization of reading and writing 
instruction is an approach that would help students meet the Common 
Core State Standards for English Language Arts and Literacy, which 
include reading and writing in the disciplines (National Governors’ 
Association and Council of Chief State School Officers, 2010). 

Contextualization may help academically underprepared students 
overcome several difficulties, including limited transfer of skill (Car- 
nine S' Camine, 2004; Thi S' Rochford, 2007), low motivation (Burgess, 
2009; Dean & Dagostino, 2007), and limited background knowledge 
(Diakidoy, Mouskounti, S' Ioannides, 2011). Contextualized instruction 
creates similarities between the contexts of instruction and application, 
which in turn can promote generalization of skill (Stone, Alfeld, Pearson, 
Lewis, S' Jensen, 2006). Further, developmental education maybe more 
motivating to students if instructors use disciplinary text that students 
know is typical of material assigned in concurrent or future content 
courses required for degree completion. In addition, sustained experi¬ 
ence with text in a specific content area may result in implicit learning 
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of disciplinary concepts, which can create the background knowledge 
that is essential for reading. For these reasons, improvement of reading 
and writing skills based on extended exposure to discipline-specific text 
in selected content areas may lead developmental students to apply the 
acquired skills in college-credit content courses. 

Although contextualization has strong advocates (Baker et al., 2009; John¬ 
son, 2002), its benefits as an intervention have rarely been directly tested 
(Perin, 2011). This paper reports findings for a contextualized intervention, 
the Content Comprehension Strategy Intervention (CCSI), a semester- 
long curricular supplement designed to give community college students 
attending upper-level developmental reading and writing courses sustained 
practice in basic reading and writing skills in the context of science text. The 
science domain was chosen because failure rates tend to be high in com¬ 
munity college science courses, which impedes college graduation; further, 
discussion with community college science instructors suggested that dif¬ 
ficulty in reading course textbooks was an important factor in failure rates. 

Purpose and Questions 

This study investigated outcomes associated with participation in the 
CCSI, which emphasized written summarization and also involved defin¬ 
ing vocabulary, formulating questions, taking reading comprehension 
quizzes, and writing short opinion essays. TVvo quasi-experimental studies, 
each lasting one college semester, were conducted with groups of students 
enrolled in developmental education. In the first experiment, the CCSI 
was contextualized in science text, and outcomes were compared with 
those in a comparison group receiving the same developmental education 
curriculum but no intervention. The second experiment, conducted in 
a subsequent semester with different students taking the same courses, 
replicated and expanded upon the first experiment by randomizing par¬ 
ticipants to the science text condition or a generic text condition, and 
comparing performance in each group to that of a comparison group. 
Both experiments statistically controlled for site, science knowledge and 
interest, and student demographics to ensure that there was no confound 
between these variables and the effects of the intervention itself. 

The following questions were asked in experiment 1: (1) Is participa¬ 
tion in an intervention providing contextualized practice in reading and 
writing associated with better summarization than “business-as-usual"? 
(2) Does reading comprehension ability, as measured by the written 
summarization task, transfer to a standardized reading test? Experiment 
2 asked (1) Are results for the first experiment replicated with a different 
sample? (2) Does the impact of the supplemental practice differ depend¬ 
ing on whether it is contextualized in a specific discipline, or generic? 
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Method 

Participants and Setting 

There were n = 322 participants in experiment 1 and n = 246 in experi¬ 
ment 2. The students attended two community colleges, referred to here 
as College 1 and College 2, situated in large cities on the East and West 
Coasts, respectively. All students attended an upper-level developmental 
reading or English course, which was one level below the first level of 
college-credit English or freshman composition. Instruction focused on 
skills such as using context clues and word analysis to understand text 
and improve vocabulary; previewing, identifying main ideas and sup¬ 
porting detail; identifying an author’s purpose, understanding figurative 
language, analyzing elements of fiction, and use of grammar, punctua¬ 
tion and text structure in writing. 

A purposive sample of 16 developmental education classrooms was 
recruited for each experiment, and in both experiments, 12 of the class¬ 
rooms received the intervention and four served as a comparison. The 
classes in each condition were divided evenly between the two sites. 
The instructors of these classes were recruited based on willingness 
to participate, and all had at least five years of experience in teaching 
developmental education. Student background variables are shown 
in Table 1. Ranges for race/ethnicity, gender, and college attendance 
over the two experiments were 34-37% Hispanic, 9-20% Black, 55% 
female, and 60-68% attending full time. Mean ages were 20-21 years 
(SD 4.75-6.02), although 67-70% were aged 18 years and younger, sug¬ 
gesting that participants were essentially a sample of students who had 
recently completed secondary education. 

Intervention 

The CCSI consisted of ten units, each of which followed the same 
steps in the same order: (1) activate prior knowledge by answering a 
question based on the title of the reading passage prior to reading it; (2) 
read a textbook passage; (3) check off items on a reading comprehension 
strategy checklist to indicate strategies used while reading; (4) select 
two words from a list of five technical terms (e.g., reactivity, anaerobic) 
or more general vocabulary (e.g., substance, matrix) from the text, look 
them up in a paper or online dictionary, copy the definition that fits 
with the passage, and then "write one sentence to explain the word to 
a friend;” (5) answer a self-efficacy question (Kitsantas Zimmerman, 
2009); (6) prepare to write a summary of the reading passage by answer¬ 
ing a series of questions focusing directly on main ideas explicitly stated 
in the passage; (7) write the summary; (8) answer a self-monitoring 
question about whether all the information from the prior answers to 
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the main idea questions had been included in the summary, whether 
other ideas were included, whether the student’s own words had been 
used, and whether the student had reread and corrected the summary; 
(9) formulate a question that an instructor might ask in class about the 
passage and then answer the question (Rosenshine, Meister, & Chapman, 
1996); (10) take a 3-question multiple-choice reading comprehension 
quiz based on the passage; (11) write one or two paragraphs expressing 
an opinion on a controversy related to topic of the reading passage (De 
La Paz, 2005; Ferretti, Lewis, Andrews-Weckerly, 2009; Osborne, 2010; 
Schultz, 2003); and finally, (12) judge the quality of the opinion writing 
sample using a 6-point holistic rubric. 

In experiment 1, the CCSI was contextualized in reading passages on 
science, and all practice related to the selected passages. Experiment 
2 added a second condition, using generic text, and CCSI participants 
were randomly assigned within classrooms to science and generic con¬ 
ditions. All reading passages were drawn intact from existing textbooks. 
The science passages were on anatomy and physiology. Pilot testing 
and discussion with instructors indicated that college-level text was too 
difficult for the students because they had little prior knowledge of the 
content (Lei, Rhinehart, Howard, S' Cho, 2010). Consequently, the 10 
units in the science condition were developed as five yoked pairs. The 
first unit of each pair presented a middle school level reading passage 
and the second unit of the pair used a passage on the same topic from 
the introductory level community college textbook used in the pilot 
study. Thus, the odd-numbered passages in the sequence of interven¬ 
tion units were from middle school textbooks and the even-numbered 
passages were on the community college level. It was expected that 
background knowledge and vocabulary would be developed using the 
easier text, which would then be applied to understanding the more dif¬ 
ficult college-level text. The five yoked topics in the science condition 
were matter and energy, atoms, the heart, blood, and respiratory system 
functions. The easier text was provided for review at the beginning of 
each even-numbered (college-level) unit. 

The generic reading passages used in experiment 2 were on an assort¬ 
ment of themes and were drawn from textbooks similar to, but not 
the same as, those used in the participants’ developmental education 
classrooms. These passages were on the following topics: genetic testing, 
entrepreneurship, censorship, drug addiction, the social consequences 
of air conditioning, the social role of news media, cosmetic surgery, 
participation of African Americans in baseball, youth hazing, and the 
founding of Liberia. The text was selected for its approximate match of 
word count with the science text. 
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Over and above their regular developmental education coursework, 
CCSI participants were asked to complete one intervention unit per 
week for ten weeks, independently and on their own time. Thus, the 
intervention was not taught, but involved weekly supplementary prac¬ 
tice in basic reading and writing skills. This independent, out-of-class 
practice substituted for a portion of regular homework, which was 
assigned to the comparison group. CCSI participants received course 
credit for completing the intervention units and in the comparison 
group, homework counted toward course achievement according to 
instructors' typical procedure. 

Comparison Condition 

Students in the comparison group, which was business-as-usual, 
followed the same developmental education curriculum as the CCSI 
participants and their only involvement with the project was to take the 
same pre- and posttests as CCSI participants. The instructors verified 
that none of the homework or instruction in the comparison classrooms 
related to the CCSI subject matter. 

Measures 

The study focused on the relation between CCSI participation and 
gain in written summarization skill. Summarization was measured 
using five variables from a task called the Science Summarization Tfest 
designed for this study. Ib control for preexisting knowledge of, and 
interest in, reading about science, two pretest measures—the Science 
Knowledge Tfest and the Science Interest Inventory (available from the 
first author)—were also developed by the researchers. Also, the Nelson- 
Denny Reading Tfest (Brown, Fishco, & Hanna, 1993) was administered 
as a transfer task. This measure was selected because it assesses general 
rather than content-specific reading skills, and has been used in previous 
research with developmental readers (Hart Speece, 1998). Student 
age, gender, and race/ethnicity, and college attended were entered as 
control variables. 

Science Summarization Tfest The Science Summarization Tfest (avail¬ 
able from the first author) was a 30-minute researcher-designed task in 
which participants read a passage drawn from an introductory college 
anatomy and physiology textbook and wrote a summary with the text 
present. The instructions (based on Armbruster, Anderson, & Ostertag, 
1987) were provided in writing and read aloud by the instructor; students 
were directed to write a one- or two-paragraph summary that contained 
the important information in the passage. The instructions defined a 
summary as "a statement mostly in your own words that contains the 
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important information in the passage.” Alternate forms A and B were 
developed, and administration was counterbalanced to avoid text-specific 
effects. Form A consisted of 447 words, Flesch-Kincaid readability was 
11.5, and Lexile score was 1300L. Form B contained 453 words, Flesch- 
Kincaid readability was 13.8, and Lexile score was 1370L. The topic of 
Form A was the nervous system and the topic of Form B was homeo¬ 
stasis. None of the information presented in these two reading passages 
overlapped with topics used in the intervention. 

The five dependent variables obtained from the test were the pro¬ 
portion (i.e., percentage) of main ideas from the source text (Perin, 
Keselman, & Monopoli, 2003), the accuracy of information of the ideas 
expressed in the summary (Frey, Fisher, & Hernandez, 2003), word 
count, conventions (grammar, punctuation, and spelling), and the 
ability to paraphrase rather than copy information from the source 
(Keck, 2006). Although derived from the same task, most of the cor¬ 
relations among the scores in the two samples were weak, suggesting 
that discrete phenomena were being measured. There were only two 
correlations above r- .4, the proportion of main ideas and word count 
(r = .48, p < .01), and proportion of main ideas and accuracy (r = .46, 
p < .01), both of which occurred in the second experiment (see Thble 
2 for correlations). 

The accuracy of information in the written summary was measured 
on a 4-point scale, following a rubric reported by Frey et al. (2003). 
Word count was a simple count of the number of words written. Stu¬ 
dents' use of conventions, defined as grammar usage, punctuation, 
and spelling, was measured on a 4-point scale, also using Frey et al.'s 
(2003) rubric. The paraphrasing measure was a 2-point scale on the 
extent to which the summary was written in the student’s own words 
(Perin et al., 2003), defined as "restating the ideas of a given excerpt 
without borrowing too liberally from the language of the original" 
(Keck, 2006, p. 262). Scoring criteria for the accuracy, conventions, and 
paraphrasing measures are provided in a technical report on this study 
(Perin, Bork, Peverly, Mason, & Vaselewski, 2012). All protocols were 
scored by trained project assistants. A research assistant experienced 
in writing assessment but unfamiliar with the goals of the project 
scored a random sample of 25% of the written summaries. Inter-rater 
reliabilities were r = 0.92 for proportion of main ideas and r = 0.96 for 
word count. Interscorer agreements were 90% for accuracy, 85% for 
conventions, and 83% for paraphrasing. 

Nelson-Denny Reading Test. The Nelson-Denny Reading 
Ttest consists of a 15-minute, 80-item multiple-choice vocabulary 
subtest, and a 20-minute reading comprehension subtest containing 
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38 multiple-choice factual and inferential questions based on seven 
reading passages on a wide variety of topics. Scores on the two sub¬ 
tests are summarized in a total score. Scaled scores were derived 
using tables in the test manual, taking the first year of college as 
the reference. Because the vocabulary and reading comprehension 
subtest scores were highly correlated with each other and with the 
total score, only the total score was used. Form G was administered 
at pretest and Form H at posttest. 

Science Knowledge Tfest. The Science Knowledge Test consisted of 
20 multiple-choice items, representing key information from each of the 
10 CCSI units (two items from each unit). The questions were reviewed 
for coherence and suitability by an English professor with 10 years of 
experience in community college teaching and piloted with two female 
adults (ages 22 and 24) with community college associate degrees. Also, 
a draft of the measure was reviewed by a panel of instructors from 
developmental education and science at a community college where the 
study was piloted. A descriptive analysis was completed with data from 
765 study participants who took the test during the pretest administra¬ 
tion in experiments 1 or 2, irrespective of whether they completed the 
intervention or the posttest. Results indicated that assessment scores 
were normally distributed (M = 10.76, SD = 2.75). 

Science Interest Inventory. Students’ interest in science was evalu¬ 
ated using a 10-item task based on prior research on the Motivation for 
Reading Questionnaire (MRQ) (Mason, 2004; Wigfield & Guthrie, 1997) 
and reading comprehension (Mason, 2004). A four-choice Likert-type 
scale format was used based on the MRQ. Students were asked to respond 
to statements such as "I enjoy learning about different science topics” 
by placing an "X” on the response that best expressed how they felt, 
ranging from 1 (very different from me) to 4 (a lot like me). Following 
the MRQ interest covered reading curiosity, which reflects the desire 
to learn; reading involvement, which reflects the pleasure gained when 
learning something of interest; the importance of reading or subjective 
task value; and work avoidance, which reflects what students do not like 
about a topic. In the current task, MRQ items were modified to reflect 
the topic of science, participants' educational level, and the context of 
a community college. 

Procedure 

In each experiment, data were collected over 11 weeks of one semester, 
including both pre- and post testing and completion of the intervention. 
Early in the semester, each participating instructor introduced the 
project, recruited students, and obtained signed consent. The pretest was 
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administered two weeks into the semester in both CCSI and comparison 
classrooms. In the CCSI classrooms, immediately after the pretest, the 
first intervention unit was distributed. In each subsequent week, the 
instructor collected the previous week's unit and distributed the next 
one. In the 11th week, when the 10th unit had been collected, the post¬ 
test was administered in both CCSI and comparison classrooms. All tests 
were administered by the classroom instructors. 

Analytic Strategy 

Tb assess pre-post gain in the intervention versus comparison group, 
the post scores on the dependent variables from the Science Sum¬ 
marization Tbst and the Nelson-Denny Reading Tfest were compared 
between groups using OLS regression with an analysis of covariance 
(ANCOVA), controlling for pretest scores. Science knowledge, science 
interest, and student background variables were also included in the 
analyses if they were found to be significantly correlated with the 
outcome measure. 

Five analyses were performed for the dependent summarization 
variables: (1) the proportion of main ideas from the source text that 
were included in the summary, (2) word count, (3) the accuracy of 
information in the summary, (4) writing conventions, and (5) the 
extent to which information from the source text was paraphrased 
rather than copied. All scores were z-scores (M = 0, SD = 1). Another 
analysis was conducted on the Nelson-Denny total scores, using scale 
scores transformed from raw scores using tables provided by the pub¬ 
lisher (M= 200, SD= 25). 

Step 1 of each model adjusted for all background variables (science 
knowledge, science interest, and student background variables) found in 
prescreening to be related to the dependent variable, site of data collec¬ 
tion, and pretest score. Step 2 introduced group status (1 = intervention; 
0 = comparison) to determine whether the posttest scores varied by 
group, controlling for the scores used in Step 1. The regression weights 
are measures of effect size in predicting standardized posttest scores 
from group, standardized pretest scores, site of data collection, and 
background characteristics. Standardized beta weights were used as 
measures of effect size. Since the paraphrasing score was on a 2-point 
scale, this variable was analyzed using logistic regression; however, 
the method was identical to the OLS regression framework used in 
the other analyses. There were no statistically significant group differ¬ 
ences in either experiment on the pretest summarization or reading 
measures or on the science knowledge, science interest, or student 
background variables. 
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Results 

Experiment 1 

The unadjusted pre- and posttest means and standard deviations for 
the five written summarization variables and the Nelson-Denny total 
reading score are displayed in Table 3. On the Science Knowledge Tfest 
(maximum score = 20), the mean score was 10.51 (SD = 2.56). On the 
Science Interest Inventory (maximum score = 40), the mean score was 
26.65 (SD = 5.4). 

The results of the OLS regression with ANCOVA are summarized in 
Tkble 4. For the written summarization measure, post scores were com¬ 
pared for the intervention and comparison groups on main ideas, word 
count, accuracy of information, conventions, amount of paraphrasing, 
controlling for pretest score control, site, and background variables (sci¬ 
ence knowledge, science interest, and student characteristics). Students 
who participated in the intervention included one third of a standard 
deviation more main ideas than the comparison group (ES = 0.34, p < 
.01), and wrote two fifths of a standard deviation more words than the 
comparison group (ES = 0.42, p < .01). The CCSI group’s posttest accu¬ 
racy scores were one quarter of a standard deviation higher than those 
of the comparison group, controlling for pretest scores and site of data 
collection (ES = 0.26, p < .05). 

However, participation in the CCSI was not a statistically significant 
predictor of post scores on the conventions measure. For the paraphras¬ 
ing variable, the overall model fit of the predictors (pretest score, site, 
science knowledge, science interest, and intervention condition) was 
very weak (-2 Log Likelihood = 347.59). The model correctly classified 
68.6% of the cases but did not significantly predict group membership. 
Finally, CCSI participation was not a statistically significant predictor 
of the transfer measure (posttest Nelson-Denny total scaled scores). 

Experiment 2 

Table 5 shows the unadjusted pre- and post scores for the five sum¬ 
marization variables and the Nelson-Denny total scaled score for 
Experiment 2. Similar to Experiment 1, on the Science Knowledge Tfest 
(maximum score = 20) the mean score was 10.82 (SD = 2.90), and on 
the Science Interest Inventory (maximum score = 40) the mean score 
was 27.06 (SD = 5.45). 

Participation in the CCSI was associated with gain on several written 
summarization variables, but not on the transfer measure (see Table 6). 
Students in the CCSI science text condition included over one half of 
one standard deviation more main ideas from the source text in their 
summaries, compared to students in the comparison group (ES = 0.62, 
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p < .001). Students in the CCSI generic text condition also included more 
main ideas compared to students in the comparison group (ES = 0.36, 
p < .05). Compared to the comparison group, science text participants 
wrote 0.70 SD more words ( p < .001), and generic text students wrote 
0.62 SD more words than the comparison group (p < .001). The science 
text group's posttest accuracy scores were 0.44 SD higher than those of 
the comparison group ( p < .05). However, gain on posttest accuracy 
was not different in the generic text and comparison groups. The out¬ 
come for the conventions measure was similar for the experimental 
and comparison groups. 

On paraphrasing, the overall model fit of the predictors (pretest score, 
site, science knowledge, science interest, and intervention condition) 
was weak (-2 Log Likelihood = 227.679), but was statistically reliable in 
distinguishing posttest scores y2 — 8.46, p < .05). The model correctly 
classified 73.4% of the cases. The comparison group was four times 
more likely to summarize the source text in their own words than 
the science group. Thus, the posttest summaries of the science group 
showed a greater increase in the amount of copying from the source 
text than the comparison group. There was no difference between 
the comparison and generic conditions on this variable. In addition, 
intervention participation did not predict gain on the Nelson-Denny 
transfer measure. 

Comparison of Tfext Conditions 

lb understand the impact of contextualization, we compared differ¬ 
ences in posttest scores for the science and generic groups directly, 
and removed the comparison group from the analysis (see Table 7). 
Controlling for pretest, site, and background characteristics, students 
receiving the science text included one third of a standard deviation 
more main ideas in their summaries than CCSI students in the generic 
text condition (ES = 0.32, p < .05). Controlling for pretest scores, site, 
and background characteristics, the science text group's posttest accu¬ 
racy scores were 0.33 of a standard deviation higher than those of the 
generic text group (p < .05). 


Discussion 

The present research found that participation in a supplement to 
developmental education curriculum that emphasized written sum¬ 
marization, and also provided practice in vocabulary, question genera¬ 
tion, reading comprehension questions, and persuasive writing, was 
associated with gain on several aspects of written summarization. In two 
experiments, students participating in the intervention showed greater 
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gain than a business-as-usual comparison group on the proportion of 
main ideas from source text, accuracy of information, and word count 
of written summaries. In addition, students who practiced develop¬ 
mental skills using a science text demonstrated stronger performance 
than students using a standard generic developmental education text 
on the inclusion of main ideas and accuracy of written summaries of 
science topics. 

Controlling for science knowledge, science interest, site, and back¬ 
ground variables, intervention participants gained more than compari¬ 
son groups on inclusion of main ideas, accuracy of information, and 
word count in summaries of dense, expository text on science topics, 
with effect sizes of 0.26 to 0.70. Moreover, in the second experiment, two 
of the effect sizes were relatively high: main ideas of the intervention 
versus comparison group (ES = 0.62) and word count of the summaries 
written in both the science and generic conditions versus the comparison 
condition (ES = 0.70 and ES = 0.62, respectively). 

There is not a robust body of research on summarization interventions 
with low-skilled adults that can be used to evaluate the size of these 
effects. However, previous literacy intervention studies with under¬ 
prepared college students have reported effect sizes of d = 0.31-0.92 
(Caverly et al., 2004; Friend, 2001; Hart S' Speece, 1998; Selinger, 1995; 
Snyder, 2002; Spring & Prager, 1992). Intervention research in second¬ 
ary education found effect sizes for summarization of d = 0.57-0.77 
(Reynolds & Perin, 2009), and a meta-analysis on secondary education 
writing interventions found a mean weighted effect size of 0.82 for sum¬ 
marization (Graham & Perin, 2006). The current effects tend to be low 
to moderate compared to those reported previously. 

The present findings corroborate earlier studies describing under¬ 
prepared college students’ considerable difficulty with summarization 
(Johns, 1985; Perin et al., 2003; Selinger, 1995). Although statistically 
significant gains were obtained in the present research, it is notable that 
after one semester in an upper-level developmental education course 
supplemented with an intervention emphasizing written summariza¬ 
tion, the students included in a written summary an average of only 
about half of the key ideas in a reading passage from an introductory 
college science textbook. Further, the mean Nelson-Denny Reading Tfest 
posttest scores of 184 and 186 in the two experiments were below the 
test mean of 200, suggesting that students remained underprepared for 
college reading. However, despite some limitations discussed below, 
the research points to an approach that can enhance the preparation 
of low-skilled students for the literacy demands of the postsecondary 
curriculum. 
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Role of Background Knowledge in Summarization 

As a measure of reading comprehension (Graham &• Hebert, 2010), 
summarization is subject to the effects of prior knowledge (McKeown, 
Beck, Sinatra, & Loxterman, 1992). The science knowledge measure 
indicated that the students had limited background knowledge of the 
science topics they were being asked to summarize. However, this does 
not seem to be the only explanation for the difficulty. Johns (1985) and 
Selinger (1995) also reported similar problems using generic text in 
earlier studies. Our results, in combination with the previous research 
suggest that while summarization enables learning from text (Arm- 
bruster et al., 1987), given that this skill is also vulnerable to the effects 
of prior knowledge, it is important to strengthen background knowledge 
at the same time as teaching summarization skills to underprepared 
students. In this case, courses that systematically link developmental 
skills and content knowledge may be particularly effective in prepar¬ 
ing students for college reading and writing. 

Paraphrasing Source Text When Summarizing 

Substantial amounts of copying directly from the source text were 
observed in this study using the paraphrasing measure (also see Keck, 
2006; Perin et al., 2003). It appeared that the students improved in 
the ability to detect what was important in the source text, based on 
the improved scores on the proportion of main ideas from the text 
included in the summaries, but at the same time, in experiment 2, 
they copied more. This result suggests that the students' writing and/ 
or reading comprehension skills did not keep up with their increase 
in sensitivity to important information in text. Thus, it is possible 
that the students receiving the intervention began to see what was 
important but could not state it in their own words. Young children 
tend to copy word-for-word when summarizing text, but by sixth 
grade use their own words (Hidi & Anderson, 1986). It is possible 
that the current sample had not made that transition because of dif¬ 
ficulties with the act of summarizing itself or more general problems 
associated with low literacy skills and/or lack of prior knowledge 
of the topic. A future direction would be to investigate the relation 
between paraphrasing and the accuracy of the summaries. Although 
accuracy increased from pre- to posttest, the level of accuracy 
remained somewhat low (e.g., a mean post score of 2.99, SD 0.68, on 
the 4-point accuracy scale for participants in the science condition 
in the second experiment), even though the source text was present 
during summarization. 
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Potential Efficacy of Contextualization 

This study suggests the potential efficacy of contextualization in 
finding positive effects on several measures of written summarization 
for students practicing with science versus generic text. Specifically, 
on several variables, students engaging in sustained practice in core 
reading and writing skills using text in the same subject area as the 
outcome measure outperformed students practicing the same skills 
with standard, generic text. As the field of developmental education 
seeks ways to improve the outcomes of academically underprepared 
students (Silver-Pacuilla, Miller, & Perin, 2013, in press), several impli¬ 
cations for research and practice can be drawn from these results. The 
issue of contextualization needs further investigation, first in light of 
debates on the extent to which instruction should be general versus 
narrow in order to promote the transfer of skill (Anderson, Reder, & 
Simon, 1996; Bransford, Brown, & Cocking, 2000), and second, because 
the current study used only one measure relating to contextualization. 
A fuller explanation would be gained by using both generic and con¬ 
textualized outcome measures. Additional research is also needed to 
track outcomes for underprepared students who have participated in 
contextualized developmental education interventions to investigate 
impact on performance in disciplinary courses. Further, the current 
intervention was provided as an out-of-class supplement to the regular 
developmental curriculum, and it would be important to learn whether 
the approach can be integrated with business-as-usual instruction to 
create opportunities for developmental reading and writing students 
to build discipline-specific literacy skills. In this vein, a further ques¬ 
tion arises as to the nature and amount of professional development 
that would be needed to support such an effort. 

Several practical implications can also be drawn. For example, 
since students were shown to benefit from contextualized reading 
and writing practice, developmental instructors could provide such 
experience as routine course homework. This might be accomplished 
by surveying students regarding their degree and career goals, and 
then conferring with instructors in relevant discipline areas to iden¬ 
tify appropriate text for such practice. This form of homework would 
provide practice in the same basic skills being learned in class, but 
applied to content that students would be expected to read and write 
about once in a college-credit content-area course. Perhaps the most 
important practical implication is that it is crucial that instructors 
and students be interested in this approach and believe it to be a 
direction worth trying. 
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Limitations 

Only one subject area, anatomy and physiology, was used, so that 
the possible benefits of contextualization in other content areas were 
not evaluated. Participants' low levels of knowledge and interest in the 
relevant subject area were also limitations. Stronger effects of contex¬ 
tualization may be found if knowledge and interest are higher, based 
on theories that this approach is beneficial because it makes learning 
relevant to students’ interests and needs (Johnson, 2002). Students may 
be interested in the goal of preparing for courses they need to gradu¬ 
ate, but may lack interest in the specific subject areas that need to be 
mastered toward that end. Further, some of the positive findings in the 
study were attributable to pre-post declines in the comparison group 
(word count in both experiments, and accuracy in the first experiment). 
Although the declines suggest that the curricular supplement helped 
maintain intervention participants' skills as they proceeded through 
their developmental course, the declines may have been due to actual 
lowering of the skills tested or to lower motivation on the posttest. 

Conclusions 

The sample of students participating in this study were mostly low- 
achieving older adolescents and young adults who had completed 
secondary education in the U.S. Previous research suggests that com¬ 
munity college developmental education instruction is limited in its 
effects (Bailey, 2009). Students enter with significant obstacles resulting 
from personal history and academic background (Cohen S' Brawer, 2008; 
Levin, 2007), and the pedagogy traditionally used may not be compelling 
(Grubb et al., 1999). In this context, the positive results obtained in this 
research are notable. The findings indicate that although the students 
were low skilled, they could still improve in ways that promoted their 
future success in college-credit courses. The intervention included 
traditional academic literacy skills that are taught but not necessarily 
learned across the grade levels. Continued practice in these skills, con¬ 
textualized in disciplinary content, seems to be a promising direction 
toward the preparation of academically underprepared students for the 
reading and writing demands of the postsecondary curriculum. 



Contextualized Curricular Supplement 


23 


References 

Anderson, J. R., Reder, L. M., & Simon, H. A. (1996). Situated learning and education. 
Educational Researcher, 25(4), 5-1. 

Armbruster, B., Anderson, T. H., & Ostertag, J. (1987). Does text structure/summariza¬ 
tion instruction facilitate learning from expository text? Reading Research Quarterly, 
22(2), 331-346. 

Bailey, T. R. (2009). Challenge and opportunity: Rethinking the role and function of 
developmental education in community college. New Directions for Community Colleges, 
145, 11-30. 

Baker, E. D., Hope, L., & Karandjeff, K, (2009). Contextualized teaching and learning: A faculty 
primer. Retrieved from California Community Colleges, Sacramento, CA, Center for Student 
Success, Research and Planning Group, and Academic Senate, Chancellor's Office of 
California Community Colleges website: http://www.careerladdersproject.org/docs/CTL.pdf 

Beaufort, A. (2004). Developmental gains of a history major: A case for building a theory 
of disciplinary writing expertise. Research in the Teaching of English, 39(2), 136-185. 

Boroch, D., Fillpot, J., Hope, L., Johnstone, R., Mery, P., Serban, A., Smith, B., 6" Gabriner, 
R. S. (2007). Basic skills as a foundation for student success in California community colleges. 
Retrieved from California Community Colleges, Sacramento, CA, Center for Student 
Success, Research and Planning Group, and Academic Senate, Chancellor’s Office of 
California Community Colleges website: http://www.cccbsi.org/websites/basicskills/ 
images/basicskills_booklet-2. pdf 

Bransford, J. D., Brown, A. L., & Cocking, R. R. (2000). How people learn: Brain, mind, 
experience, and school. Washington, DC: National Academy Press. Available from http:// 
www.nap.edu/openbook.php?record_id = 6160 

Brockman, E., Thylor, M., Kreth, M., & Crawford, M. K. (2011). What do professors really 
say about college writing? English Journal, 100(3), 75-81. 

Brown, J. I., Fishco, V. V., & Hanna, G. S. (1993). The Nelson-Denny Reading list, Forms G 
and H. Chicago, IL: Riverside/ Houghton-Mifflin. 

Burgess, M. L. (2009). Using WebCT as a supplemental tool to enhance critical thinking 
and engagement among developmental reading students. Journal of College Reading 
and Learning, 39(2), 9-33. 

Camine, L., & Carnine, D. (2004). The interaction of reading skills and science content 
knowledge when teaching struggling secondary students. Reading and Writing Quarterly, 
20(2), 203-218. 

Caverly, D. C., Nicholson, S. A., & Radcliffe, R. (2004). The effectiveness of strategic 
reading instruction for college developmental readers. Journal of College Reading and 
Learning, 35(1), 25-49. 

Cohen, A. M., & Brawer, F. B. (2008). The American community college (5th ed.). San 
Francisco: Jossey-Bass. 

De La Paz, S. (2005). Effects of historical reasoning instruction and writing strategy mastery 
in culturally and academically diverse middle school classrooms. Journal of Educational 
Psychology, 97(2), 139-156. 



24 


Journal of College Reading and Learning, 43(2), Spring 201 3 


Dean, R. J., & Dagostino, L. (2007). Motivational factors affecting advanced literacy 
learning of community college students. Community College Journal of Research and 
Practice, 31(2), 149-161. 

Diakidoy, I.-A. N., Mouskounti, T., & Ioannides, C. (2011). Comprehension and learning 
from refutation and expository texts. Reading Research Quarterly, 46(1), 22-38. 

Ferretti, R. P., Lewis, W. E., & Andrews-Weckerly, S. (2009). Do goals affect the structure 
of students' argumentative writing strategies? Journal of Educational Psychology, 101(3), 
577-589. 

Frey, N., Fisher, D., & Hernandez, T. (2003). "What's the gist? 1 ' Summary writing for strug¬ 
gling adolescent writers. Voices from the Middle, 11(2), 43-49. 

Friend, R. (2001). Effects of strategy instruction on summary writing of college students. 
Contemporary Educational Psychology, 26(1), 3-24. 

Graham, S., & Hebert, M. (2010). Writing to read: Evidence for how writing can improve 
reading: A report from Carnegie Corporation of New York. Washington, DC: Alliance for 
Excellent Education. Retrieved from http://carnegie.org/fileadmin/Media/Publica- 
tions/WritingToRead_01 .pdf 

Graham, S., & Perin, D. (2006). Writing next: Effective strategies to improve writing of ado¬ 
lescents in middle and high schools A report to Carnegie Corporation of New York. Wash¬ 
ington, DC: Alliance for Excellent Education. Retrieved from http://www.all4ed.org/ 
files/WritingNext.pdf 

Grubb, W. N., Worthen, H., Byrd, B., Webb, E., Badway, N., Case, C., Goto, S., & Villeneuve, 
J. C. (1999). Honored but invisible: An inside look at teaching in community colleges. New 
York: Routledge. 

Haas, C. (1994). Learning to read biology. One student's rhetorical development in college. 
Written Communication, 11(1), 43-84. 

Hart, E. R., & Speece, D. L. (1998). Reciprocal learning goes to college: Effects for post¬ 
secondary students at risk for academic failure. Journal of Educational Psychology, 90(4), 
670-681. 

Hidi, S., & Anderson, V. (1986). Producing written summaries: 'Risk demands, cognitive 
operations, and implications for instruction. Review of Educational Research, 56(4), 
473-493. 

Johns, A. M. (1985). Summary protocols of “underprepared” and "adept” university stu¬ 
dents: Replications and distortions of the original. Language Learning, 35(4), 495-517. 

Johnson, E. B. (2002). Contextual teaching and learning: What it is and why it's here to stay. 
Thousand Oaks, CA: Corwin Press. 

Keck, C. (2006). The use of paraphrase in summary writing: A comparison of LI and L2 
writers. Journal of Second Language Writing, 15(4), 261-278. 

Kitsantas, A., & Zimmerman, B. J. (2009). College students' homework and academic 
achievement: The mediating role of self-regulatory beliefs. Metacognition and Learn¬ 
ing, 4(2), 97-110. 

Lei, S., Rhinehart, P,, Howard, H., & Cho, J. (2010). Strategies for improving reading com¬ 
prehension among college students. Reading Improvement, 47(1), 30. 



Contextualized Curricular Supplement 


25 


Levin, J. S. (2007). Non-traditional students and community colleges: The conflict of justice 
and neo-liberalism. New York: Palgrave Macmillan. 

Martino, N. L., Norris, J., & Hoffman, P. (2001). Reading comprehension instruction: 
Effects of two types. Journal of Developmental Education, 25(1), 2-10. 

Mason, L. H. (2004). Explicit self-regulated strategy development versus reciprocal ques¬ 
tioning: Effects on expository reading comprehension among struggling readers. Journal 
of Educational Psychology, 96(2), 283-296. 

Mazzeo, C., Rab, S. Y., & Alssid, J. L. (2003). Building bridges to college and careers: Con¬ 
textualized basic skills programs at community colleges. Brooklyn, NY and San Francisco, 
CA: Workforce Strategy Center. 

McKeown, M. G., Beck, I. L., Sinatra, G. M., & Loxterman, J. A. (1992). The contribution 
of prior knowledge and coherent text to comprehension. Reading Research Quarterly, 
27(1), 78-93. 

McWhorter, K. T. (2010). College reading and study skills (11th ed.). Boston: Longman. 

National Governors' Association and Council of Chief State School Officers. (2010). Common 
core state standards: English language arts and literacy in history/social studies, science, 
and technical subjects. Retrieved from http://www.corestandards.org/ELA-Literacy. 

Osborne, J. (2010). Arguing to leam in science: The role of collaborative, critical discourse. 
Science, 326(5977), 463-466. 

Perin, D. (2011). Facilitating student learning through contextualization: A review of the 
evidence. Community College Review, 39(3), 268-295. 

Perin, D., Bork, R. H., Peverly, S. T., Mason, L. H., &■ Vaselewski, M. (2012). A contextualized 
intervention for community college developmental reading and writing students (CCRC Work¬ 
ing Paper No. 38). Retrieved from 'teachers College, Columbia University, Community 
College Research Center website: http://ccrc.tc.columbia.edu/media/k2/attachments/ 
contextualized-intervention-developmental-students_l.pdf 

Perin, D., & Charron, K. (2006). "Lights just click on every day”: Academic preparedness 
and remediation in community colleges. In T. R. Bailey 6" V. S. Morest (Eds.), Defending 
the community college equity agenda (pp. 155-194). Baltimore, MD: Johns Hopkins Press. 

Perin, D., Keselman, A., & Monopoli, M. (2003). The academic writing of community 
college remedial students: Text and learner variables. Higher Education, 45(1), 19-42. 

Reynolds, G. A., & Perin, D. (2009). A comparison of text-structure and self-regulation 
strategies for composing from sources by middle-school students. Reading Psychology, 
30, 265-300. 

Rosenshine, B., Meister, C., & Chapman, S. (1996). Teaching students to generate ques¬ 
tions: A review of the intervention studies. Review of Educational Research, 66, 181 -221. 

Schultz, M. (2003). Analyzing argumentative strategies. Tbaching English in the livo-Year 
College, 31(1), 77-80. 

Selinger, B. M, (1995). Summarizing text: Developmental students demonstrate a success¬ 
ful method. Journal of Developmental Education, 19(2), 14-16, 18, 20. 

Shanahan, C., Shanahan, T., & Misischia, C. (2011). Analysis of expert readers in three disci¬ 
plines: History, mathematics, and chemistry. Journal of Literacy Research, 43(4), 393-429. 



26 


Journal of College Reading and Learning, 43(2), Spring 2013 


Silver-Pacuilla, H., Miller, B., S' Perin, D. (2013, in press). Skills and trajectories of devel¬ 
opmental education learners: Introduction to special issue. Community College Remew. 

Snyder, V. (2002). The effect of course-based reading strategy training on the reading 
comprehension skills of developmental college students. Research and Teaching in 
Developmental Education, 18(2), 37-41. 

Spring, C., & Prager, J. (1992). Teaching community-college students to follow the train of 
thought in expository texts. Reading and Writing: An Interdisciplinary Journal, 4(1), 33-54. 

Stone, J. R., Ill, Alfeld, C., Pearson, D., Lewis, M. V., S' Jensen, S. (2006). Building aca¬ 
demic skills in context . listing the value of enhanced math learning in CTE (Final study) 
Retrieved from The Ohio State UniversityNational Dissemination Center for Career 
and Tbchnical Education: http://136.165.122.102/UserFiles/File/Math-in-CTE/Math- 
LeamingFinalStudy. pdf 

Thi, E., & Rochford, R. A. (2007). Getting down to basics in Western Civilization: It’s about 
time. Community College Journal of Research and Practice, 31(2), 103-116. 

Wigfield, A., S' Guthrie, J. T. (1997). Relations of children’s motivation for reading to the 
amount and breadth of their reading. Journal of Educational Psychology, 89(3), 420-432. 


Dolores Perin, PhD, is a Professor of Psychology and Education, Coordinator of 
the Reading Specialist Program, and a Senior Research Associate at the Community 
College Research Center at Thackers College, Columbia University. Her research 
interests include assessment and interventions for academically-underprepared 
students. 

Rachel Hare Bork, PhD, is a Research and Evaluation officer at The Wallace 
Foundation. Previously she was a Post-Doctoral Research Associate at the Community 
College Research Center at Thackers College, Columbia University, where she 
conducted research on developmental education, online learning, and college readiness. 
Stephen T. Peverly, PhD, is a Professor of Psychology and Education at Thackers 
College, Columbia University and does research on the cognitive processes associated 
with reading comprehension and studying, especially lecture note-taking. 

Linda H. Mason, PhD, is an Associate Professor with a joint appointment in the 
College of Education and the Children, Youth, and Families Consortium at The 
Pennsylvania State University. Dr Mason conducts research in literacy for students 
with special needs. 

Acknowledgements. The intervention described in this paper was 
developed in research supported by the Institute of Education Sciences, 
U.S. Department of Education, through Grant R305G060106. The opin¬ 
ions expressed are those of the authors and do not represent views of 
the Institute or the U.S. Department of Education. The information on 
contextualization is drawn from a literature review funded by the Bill & 
Melinda Gates Foundation. 



liable 1 

Experiments 1 and 2: Participant Background Characteristics: Percentage of Sample 

Experiment 1 Experiment 2 

_(n = 322)_ (n = 246) 


Contextualized Curricular Supplement 


27 


cd cn cd m cd 

N d (N h J! 


X- CM m CO CD 

cn co H 


CO (D ^ ^ 

cd co cd rvi cd 


f-H 

CD 

r™H 

CD 

CO 

CD 

ix 

q 

o 

J 

d 

N* 

N 4 

d 

d 

d 

d 

o 

CN 

CN 

CD 

r—i 


to 

n 4 

N* 

CD 


CN 

q 

03 

CO 

CO 

in 

in 

q 


N 4 

CO 

d 

X 

CN 


CD 

CD 

CD 

CD 

d 

CN 


N 4 


T-H 

in 

N 4 

CD 

CD 

IX 


m cn cd n 4 N 4 

ji rn n 6 

CD CD r-H r-4 


T—' N 4 CD CD CD 

CD d CO O O 

CD CD *—< »—' 


S x < o g £ s 


19 & older 33.4 34.5 29.6 

19 & younger 57.3 58.8 61.9 46.2 

20 & older 42.7 41.2 38.1 53.8 



Tkble 2 

Experiments 1 and 2: Intercorrelations Among Pretest Measures 
Variable (Experiment 1) 1 2 3 


28 


Journal of College Reading and Learning, 43(2), Spring 2013 


o 


o 


cn 

co 


CN 

O 


o 


CD 

o 


CD 

CO 


CN 

CN 


cn in cn cn 
o o o o 

I 


CD CN N* O 

i-H r-H O i — ( 


CO 

o 


CD 

o 



CO if) 
N 1 O 





s 5 


n 




u 




^3 




> — < 







GO 

s 

C 

P 


.E 

tn 

cd 


O 

o 

u 

o 

U 

cd 

rC 

ci 

T3 

H 

Q< 

o 

v-< 

CU 

1 

CJ 

Oh 

CN 

CO 


in 


(Table 2 continued on following page ) 





Tkble 2 continued 

Experiments 1 and 2: Intercorrelations Among Pretest Measures 
Variable (Experiment 2) 12 3 

6. Conventions 


Contextualized Curricular Supplement 


29 


* 

« 


CD 03 





CO 

o 





O 

bO 

o 

> 


T3 


'S 

Q 

Q3 

% 

ca 

CJ 

Ih 

c 

o 

a; 

X 


C 


PC 



03 

03 


a 

O 

s 

C 

C 

p 

.0 

.03 

Q£ 

'u 

U 

Us 

03 

C/3 

1 


CO 


o 

o 

V 

Si, 


V 
Sin 

• 

• 

tri 

o 

V 

a, 

-JS 

I 



Table 3 

Experiment 1: Unadjusted Pre- and Posttest Scores 
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Thble 4 

Experiment 1: Summary of Hierarchical Regression Analyses Predicting Intervention Participants' Science Summarization 
Posttest Scores, Controlling for Pretest Scores, Site of Intervention, and Student Background Characteristics (n = 294) 
Proportion of Main 
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0 remedial credits 0.61** 0.24 0.15 

SII -0.01 0.01 -0.04 

Intervention _ 0.34* * 0.13 0.14 0.42** 0.13 0.17 0.26* 0. 14 0.11 -0.03 0.13 -0.01 
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Table 5 

Experiment 2: Unadjusted Pre- and Posttest Scores 

Ibtal Sample Science Tfext Condition Generic Text Condition Comparison Group 


Contextualized Curricular Supplement 
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Experiment 2: Intervention vs. Comparison Group. Summary of Hierarchical Regression Analyses Predicting 
Intervention Participants' Science Summarization Posttest Scores, Controlling for Pretest Scores and Student 
Background Characteristics (n = 205) 
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pared to male students (comparison group). Site compares students at site 2 to site 3 (comparison group). Students with 0 previous remedial 
credits are compared to students with one or more previous remedial credits (comparison group). Full-time students are compared to part- 
time students (comparison group). US citizens are compared to non-US citizens (comparison group). Female students are compared to male 
students (comparison group). * p < .05. ** p< .01. *** p< .001. 



Tkble 7 

Experiment 2: Science vs. Generic 1ixt Condition. Summary of Hierarchical Regression Analyses Predicting 


36 


Journal of College Reading and Learning, 43(2), Spring 2013 


CO 

03 

2 

o 

u 

to 


Os 

V 

>2. 

IP 


§ 

s 

o 

U 

03 

2 

o 

u 

CO 


5 

03 

(£ 

s 

Q 

■£ 

l-s 
E „ 

a " 
a 

as 

K U 

s-s 

^ *3 

s l 

.11 

.» u 


'C 

s^ 

!§ 

S 

o 

••c 

s 

e 

45 


45 
45 

K 

•s 'g 

45 K 

co cs 


as 

0 

O 

V 

P 

I 

o 

V 


>3 

u 

2 

s 

u 

3 


■§ 

I 

o 

u 

1 

§ 


.s 

c« 

2 

< 4-1 

o 

c 

o 

■g 

s. 

I 


ca 


CQ 


CN 

O 


00 

o 

o 


co o o 

O co r-< 
odd 


i-H O r-H 

d d d 


00 

o 


cn 

d 


CD O 
O CN 

d d 

I 


o o 
I 


o 

d 


o 

I 


& 


co 
03 

+J 

u 

Ph cn cn 


03 


CD 

00 

c 

2 

c 

^3 

TS 

G 

a 


o 2 

rcS d 

3 o 


CO 

o 

o 


co 

T—( 

d 


CD 

o 


00 

CN 





, 

CO 

CN 





r-H 

d 

d 





d 

00 

CD 





CD 

o 

T —1 





r-H 

d 

d 





d 

» 







* 

* 






* 

* 






00 






CN 

co 






CN 

d 

d 





d 

CN 

co 

in 

CN 

tN 

CN 

CO 

n; 

?—< 

r-“< 

o 

O 

CN 

i —> 

d 

d 

o 

d 

l 

d 

1 

d 

l 

d 

t"- 


CN 

03 


Cv 

CD 

o 

H 

CN 

y— i 

CN 

CN 

r-H 

d 

d 

d 

o 

d 

d 

d 

* 





* 


* 





* 


* 

# 




* 


CN 

CD 

< 

m 

00 

co 

in 

N- 

CO 

n; 

o 

t-H 

CD 

CN 

d 

d 

d 

d 

d 

d 

d 


03 

O 

OS 


C 

03 


C/3 

P 


(Ikble 7 continued on following page) 



Table 7 continued 

Experiment 2: Science vs. Generic Ttxt Condition. Summary of Hierarchical Regression Analyses Predicting 
Science Intervention Participants' Science Summarization Posttest Scores, Controlling for Pretest Scores, Site, 
and Student Background Characteristics (n = 151) __ 


Contextualized Curricular Supplement 


37 


S3 


0 


S3 

S3 

0 

u 


co. 


SQ 

til 


co 


cq 


CO. 


u 

2 

3 


u 

o 


< 


til 


co 


<=Q 



in 

CN 

o 

o 

03 

o 

CN 

O 

CO 

t-H 

O 

pH 

o 

d 

d 

l 

d 

d 

d 

tN 

CD 


CD 

CO 

m 

o 

r-H 

o 

r—S 

rH 

pH 

d 

d 

d 

o 

d 

o 

* 


# 




* 


* 




* 

IN 

m 

« 

CD 

03 

CN 

03 

CN 

o 

O 

H 

CN 

pH 

O 

d 

d 

1 

d 

d 

o 

03 

o 

LO 



CD 

cn 


pH 




d 

d 

d 

1 



o 


t-v 

CN 



CD 

o 

t-H 

o 




o 

d 

d 



d 






• 

* 

o 


ro 



cn 

CN 

CN 

O 



CO 

d 

d 

d 

1 



o 

CO 

T-H 





CO 

CN 



»—< 

© 

o 

d 



d 

d 

00 

CD 



CD 

in 

o 

1—4 



T-H 

pH 

d 

d 



d 

o 

* 






* 

* 





# 

* 





CO 




ro 

pH 

CO 

n; 



CN 


d 

d 



o 

o 


.s 

td 

s 


I >3 

£ M 

o 

ft 


■8 

I 


n; 

d 


d 


00 

CD 

m 

00 

00 

m 

T—1 

T-H 

o 

p 

CN 

T-H 

d 

d 

d 

1 

d 

1 

o 

l 

d 

CD 

CN 

03 

o 

t s '» 

m 

T-H 

CN 

T-H 

CN 

CN 

»— < 

d 

d 

d 

d 

d 

d 





* 






* 


* 

* 



# 

* 

CD 

ro 

ro 

03 

o 


ro 


T—< 

t-H 

p 

ro 

d 

d 

d 

d 

T-H 

d 


03 

& & 

■w 

C<5 


03 

4-J HH 
■Th PH 

c/3 CO 


bJD 

C 

3 

O 

T3 

C 

rt 

03 


u 

s 


o 

CO 


(Tkble 7 continued on following page') 



Tkble 7 continued 

Experiment 2: Science vs. Generic Text Condition. Summary of Hierarchical Regression Analyses Predicting 


38 


Journal of College Reading and Learning, 43(2), Spring 2013 




\e 


GQ 


o 

V 

a 

CO 

nJ 

a3 

3 

£ 


1 

3 

£ 


GO 

£ 


^ r-< 

a; rn 


£ 

o 

£ 


T3 

3 


rfl nJ 

o a 


CO CN 

'G co 

o* E 
B 


v 

a 


p 

CM 

V 


k-c 

o 

U 

3 

03 

C/3 

d 

II 

s 

P 

3 

c 

CJ 

CO 

CO 

C 

Vh 

cS 


CO 

£ 

o 

&3 

£ 

c 

TJ 




£ 

T3 

03 

£ 

o 

d 

o 

o 

£ 

03 

> 

CO 

’C 

3 

co 

ns 

P 

£ 


a ii 


& 'g 


V 


£ ° 


£ W 


P 

a: 

55 

Vh 

.C 


V 


p 

E 

o 


p 

3 

o 

GO 


< 3 

« 8 
3 « 

q £ 
* " 
a a 
« « 
c « 

.2 n 
-*-> o 
£ **-< 
03 ro 

C S 


c ™ 

O O 

K H 

P % 

S 3 

a £ 


C 

ns 

c 

T3 

03 

V, 

ns 

(-< 

03 

GO 

£ 

CO 

C 

nS 

P 

P 

E 

3 

O 

E 

>5 

o 

o 

o 

T5 

o 

v —* 

g 

£ 

ns 


ns 

XJ 

£ 

03 

T3 

CO 

'o 


ns 


CO 


res co 

E " 


v & ^ 

& a 


£ 
a; a; 
' T3 
3 


03 03 

£ S 
03 •£< 

6 

res 


p 

o 


% 


£ 

o 

■fi 

o 

P 

O 


C/3 r£j 


* 5> 


£ 

3 

£ 


P 

3 

O 

& 

£ 

O 

co 

■e 


P c 

03 d 

55 03 

Kh 

ctf 
£ 
O 


& 

O ^ 
£ P 
£ 3 

> o 
£ & 
co b 


0) 


P 

E 

o 

CJ 

03 

£ 

ns 


•£ 
ra 
P 

E 3 

o 3 


J9 

£ 


u ^ 

C/3 03 

II -s 


03 


£ £ 


3 

P 


.3 


v 55 

^c2 

& s 


3 


■ u 

V CJ 

a -a 


? rfl 
£ 
03 O 


3 3 


r£ 

O 

T3 
w C 
£ « 
03 ,r 
GO ** 
03 nJ 

-5 3 


03 


P 

3 

o 

GO 

£ 

o 

co 

■c 

nS 

P 

3 


P 

3 *s 

o 2 

o o 


o 

q 

V 

Si, 


V 

p 


V 

a. 


p 

3 

c 

GO 

£ 

o 

CO 

C 

tej 

P 



